CASE REPORT / PRIKAZ SLUCAJA

CLINICAL EVALUATION OF THE EFFECTS
FROM SURGICAL REGENERATIVE
PERIODONTAL THERAPY WITH THE USE
OF BIO-MATERIALS

Todoroska S.*', Atanasovska-Stojanovska A.’,
Popovska M.", Ivanovski K.*

! Department of Periodontology and Oral Pathology University
Dental Clinical Center "St.Pantelejmon" Faculty of Dentistry,
University "Ss. Cyril and Methodius" Skopje, Republic of Macedonia

ABSTRACT

Background: Conventional treatment of destructive periodontal
disease can arrest the disease, but does not lead to restoration of
connective tissues and bone support. Regenerative periodontal therapy
should result in formation of a new cement, connective tissue
attachmentand alveolarbone.

Objective:The purpose of this study was to compare clinical and
radiological outcomes of regenerative surgical treatment using either
enamel matrix proteins (EMP) combined with bovineporous bone
mineral (BPBM) or with BPBM alone in the treatment of periodontal
intrabony defectsin human patients.

Methods: Six paired intrabony defects were surgically treated using
a split-mouth design. Defects were treated with EMP(Emdogain®)
+BPBM (Bio-Oss®) in one group, and with BPBM in the second group.
Clinical and radiological evaluation was performed at 6 months.

Results: Preoperative probing depths, attachment levels were
similar for both groups. Post-surgical measurements taken at 6months
revealed significantly greater reduction in recession level in the first
group (EMP +BPBM). Improvement in all clinical parameters for both
methods were registered. But there was no significant difference
between the two methods for resolution of teeth mobility.

Conclusion: The results of this study showed that surgical
treatment with the use of bio-materials in combination or alone
ensures better bone filling and that clinical attachment gains when
compared to preoperative measurements. Significant reduction in the
degree of dental luxation was present in both groups. However, there
were significant lower values for soft tissue recession in the group with
EMP+BPBM.
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Introduction

Periodontal disease is an infectious disease
caused by bacteria of the dental plaque. It is charac-
terized by destruction of the periodontal tissues. In
order to help patients affected by periodontal disease
to acquire and maintain good oral health, function
and aesthetics, various therapeutic approaches have
been developed, depending on the degree and seve-
rity of the disease [1-3]. Durability of the tooth de-
pends on the pulp and periodontal health status,
periapical region and presence to the extent of re-
constructions. Choosing between periodontal rege-
neration to allow the preservation of the tooth, and
tooth extraction, is the most questionable decision in
dental clinical practice. It affects treatment plan and
refers to the future life style of the patient [4]. Prior to
regenerative therapy, treatment begins with initial,
hygienic phase which includes: patient education,
plaque control, scaling and root planning, antibacte-
rial therapy and elimination of plaque retentive fac-
tors. When these methods fail to prevent bone loss,
further steps are necessary leading to surgical and
regenerative therapy [5].

While repair is healing of a wound with tissue that
doesn't restore architecture and function of the lost
parts, regeneration is a reconstitution of injured or
lost parts. Periodontal regeneration refers to regene-
ration of the tooth supporting tissues: cementum,
periodontal ligament and alveolar bone on previous-
ly diseased root surface. New attachment comprises
union of connective tissue with root surface and it
may be epithelial adhesion or connective tissue adap-
tation and it may include new cementum. New
attachment differs from reattachment which compri-
ses of the reunion of epithelial and connective tissue
with a root surface. Bone fill comprises of clinical re-
storation of bone tissue in a treated periodontal de-
fect[6,7].

Objectives of the regenerative periodontal thera-
py are: Restoration of the complete apparatus atta-
ched to the tooth with bone, cement and periodontal
ligament; Prevention of long attached epithelium mi-
gration as a risk factor for recurrence of periodon-
titis; Long time retention of the teeth and acceptable
esthetics. Regenerative therapy has an advantage
over the extraction of the tooth. It was proven that
periodontal is compromised but treated teeth and
have survival rates equivalent to survival rates of
implantsin well-maintained patients [8].

Bone substitute BPBM(Bio-Oss®), or porous
bone mineral of beef origin is used in periodontology
and in oral and maxillofacial surgery. Experiments
showed thatitis slowly absorbed and integrated into
the natural bone. Crystal structure of the mineral is
quite similar to human bone and easily fits into the
natural processes of bone modeling and remodeling.
Slow absorption of the particles enables long-term
preservation of volume, the body accepts these
particles and they fully integrate into living tissue
[9,10].

During embryonic development, amelogenins -
enamel matrix protein derivatives EMD, regulate
initiation, propagation, setting and final maturation
of hydroxyl-apatite crystallites of the enamel. Enamel
matrix proteins are temporarily deposited on the
surface of the dental root and provide initial and
essential step in the formation of cellular cement
[11]. When used in periodontal lesions EMD mimic
the development of the supporting apparatus of teeth
during their formation [12 - 14]. The origin of EMD
(Emdogain® -Straumann Basel, Switzerland) is from
dental rudiments from developing piglets six months
old. Since EMD has pork origin, it has the potential to
stimulate the defense reactions in humans. However
derivatives of enamel matrix are very similar in all
mammals and rarely act antigenic applied to the root
surface during the surgical procedure. Emdogain®
allows the layer of insoluble matrix to attract mesen-
chymal cells able to add new matrix components and
growth factors participating in obtaining dental
attachment[13]. Results from previous clinical trials
show that Emdogain® upgrades clinical attachment
and bone in 93% of cases. Studies also indicate that
patients with deep periodontal pockets (over 6mm)
with a 1-and 2-wall infra-bone defects, can expect a
significant progress for alveolar bone and bone filling
up to 60-70%][15].

Casedescription

A 41 year old female patient reported to Clinic for
Oral Pathology and Periodontology complaining to
bleeding when brushing teeth, increased teeth
mobility and discomfort from the teeth in general.
Patient's dental history gave information about
previous non-regular periodontal treatments for the
past 10 to 11 years. Surgical or regenerative treat-
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Figurel.

Panoramic radio-graph image before treatment
showing generalized horizontal bone destruction
and vertical bone loss around teeth:

17, 14, 26, 25 and 47.

ment for the periodontal disease was never done
before. Medical history was not corrspondent to the
periodontal status. Patient smokes 2-3 cigarettes per
day not taking any other medications [4, 5]. Clinical
periodontal examination showed generalized gin-
gival inflammation according Bleeding Papilla Index
(BPI Saxer i Muhlemann, 1975) - grade 3. Unsatis-
fying oral hygiene according to Approximate Plaque
Index (API; Lange, 1986) of - 40% plaque was pre-
sent. In the upper jaw, recorded teeth mobility was at
mean 2.46, gingival recession at 4,85 mm, probing
depth at 5.8 mm, loss of clinical attachment level at
10,85 mm respectively and furcation involvement of I
grade according to the Glickman’s classification.
Panoramic radio-graph image (Figure 1.) showed a
great, general, horizontal loss of dental alveolar bone
with vertical bone destruction around teeth: 17, 14,
26,25and47.

On the basis of clinical and para clinical findings
diagnosis of a chronic generalized,advanced perio-
dontitis was determined [2, 3].

Treatment procedure

Whole mouth treatment with detail scaling and
root planning was done at the first visit [5]. Expla-
nation and directions for meticulous oral hygiene
practice were presented as well, and recommenda-
tion for complete smoking cessation. One week later,
APl was <20% and operative treatment was
scheduled 3 days later. (Figure 2.)

Figure 2.
Clinical appearance of the upper right side
before the operative treatment.

—

After reflection of the flap, detail scaling and root planning.

Figure 3.
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Figure 4.
Placement of Bio-Oss® in vertical bone defects.

Figure 6.
10 days after operation

Figure 7.
Six weeks after operation

Figure 5.
Closure of soft tissue flap with interrupted
suturing technique.

Day before the operation, antibiotic was prescri-
bed: tablets of Amoxiclave 1000mg, twice a day and
continued for the next five days. Within the operative
treatment, disinfection of the operative ground with
Betadine 10% and infiltration anesthetic injection of
2% Lidocaine with adrenaline were applied. Starting
with intra-crevicular incision at the labial site, full
thickness flap was raised from tooth -18 ending with
tooth -11. Complete scaling and root planning was
done on labial and palatal side. Bone defects were
filled with bovine-derived hydroxyapatite xenograft -
Bio-Oss®[14,16] (Figures 3 and 4).

After flaps reposition and adaptation, single
suture technique (with non-reabsorb able Silk USP
5/0 EP1 Braided black 75cm 3/8circ.reverse cutting
- 16mm) was done to fix the soft tissue in the place
(Figure5.).

Sutures were removed 10 days after the surgery
(Figure 6.). Patient was scheduled for control visits
two, four and six weeks after followed by monthly
recall visits. Rinse of the oral cavity with 0, 2%
chlorhexidine solution (Curaprox) twice daily during
next six weeks was introduced. Oral analgesics
(ibuprofen 800mg every 8 hours if necessary) were
prescribed. Four weeks after the procedure patient
started gentle tooth cleaning using the roll technique.

Six months later, second panoramic radio-graph
image was taken before the second operation on the
contra-lateral side, and for the control of the result
from previous surgery (Figure 8.).

After the disinfection of the operative ground with
Betadine 10% and applying of anesthetic injection of
2% Lidocaine with adrenaline, incisions in the
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Figure 8.
Control panoramic radiography
after six months

gingival pockets were performed and mucoperio-
steal flaps were raised on vestibular and palatal side
(Figures 9.and 10.).

All granulation tissue was removed from the bone
defects and root surface was washed with physio-
logical saline (Figure11.).

Treatment of the defects with EMP was performed
following manufacturer’s instructions. Root surfaces
adjacent to the defects were treated with Pref gel®
(24%EDTA) for 2minutes. The area was then rinsed
with sterile saline solution. Emdogain® was then
mixed with Bio-Oss® and applied into the defects
[17,18]. The graft material was packed in the defects

Figure 9.
Six months later, second operation

Figurel0. Figurell.
Raised full thickness flap After debridement of the granulation tissue
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Figurel2.
Pref gel® conditioning

Figures14. and 15.
Ten days after operation

Figurel3.
Emdogain® +Bio-Oss®application

using amalgam condensers to the level of the bony
walls (Figures 12.and 13.).

Flaps were repositioned and sutured using inter-
rupted suturing technique with non-reabsorb able
SilkUSP5/0 EP1 Braided black 75cm 3 /8circ.reverse
cutting - 16mm.

Patient was instructed to rinsing the oral cavity
with 0, 2 % chlorhexidine solution (Curaprox) twice
daily. Oral analgesics (ibuprofen 800mg every 8 ho-
urs if necessary) were prescribed. Ten days postope-
rative, sutures were removed. Surgical wounds were
cleaned with iodine solution [20,21]. Two weeks af-
ter the procedure patient started gentle tooth clea-
ning using the roll technique (Figures14.and 15.).

Patient was examined weekly up to 1 month after
the operation and then at 3 and 6 months. Postope-
rative care included reinforcement of oral hygiene
and mechanical plaque removal.

Discussion

The results from our study confirm previous
findings for the improvement of clinical parameters
achieved with EMP and EMP combined with BPBM
[17,19,22]. At the baseline clinical periodontal exa-
mination showed generalized periodontal inflamma-
tion. After the improvement of the values for the
plaque index and PBI before the surgical treatment,
results have sustained during the next six months.

Results for the upper right side - control group,
showed significant improvement for the teeth
mobility from mean 2,37 to 1; GRmean from 4,25 mm
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Figurel6.
Radiography 12 months after the first and 6 months after the second treatment

to 3,87 mm; PD mean from 5,87 mm to 5,25 mm; CAL
mean from 10,12 mmto 9,12.(Figure16.)

1 =Teeth mobility
2 =(Gingival recession(mm)
3 =Probing depth(mm)
4 =Clinical attachmentlevel(mm)
In the upper left side - test group, results showed
significant improvement for the clinical parameters. Before the treatment
TM mean from 2,14 to 0,28; GR mean from 4,14 mm \fter the treatment
to3 mm; PD mean from 5,71 mm to 2,42 mm; CAL
mean from 9,85 mm to 5,42 mm (Figure18.). Clinical findings before the regenerative treatment
In human, studies assessing histological quality of (baseline) and six months after the regenerative
the regenerated tissues and type of attachment are periodontal therapy with the use of Bio-Oss®.
limited because the block sections are necessary to
be examined. Even with the limitation of this study,
results indicate that we have gained better success
with the second treatment (EMP+BPBM) in stabili-
zing teeth mobility, improving gingival recession,

Figurel?.

Before the treatment After the treatment

Figurel8. Figure 19.
Results presented at baseline and six months after regenerative Difference between the results from
periodontal therapy with the use of Bio-Oss®and Emdogain® two treatment modalities.
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improving probing depth values and significant
lower clinical attachmentlevel loss than with the first
treatment (BPBM) in comparison to the values before
the surgical treatment (baseline). In the test group
we found 16% improvements for the GR, 40%
improvements for the PD and 30% improvements for
CAL. In the control group results show 4% impro-
vements for GR, 6% improvements for PD and 6%
improvements for CAL. It takes longer period of
result tracking to make the final assessment and to
bring conclusion over the treatment efficacy [23].

Conclusion

Minimally invasive surgical technique ensures
minimal intraoperative and postoperative pain and
morbidity. Additionally, use of bio-materials: BPBM
(in our case Bio-Oss®) and enamel matrix proteins (
Emdogain®) in treating bone defects, ensures better
bone filling, greater clinical attachment levels and
lower values for soft tissue recession. It brings a
significant reduction in the degree of dental luxation.
We found even better results when combining the
two materials but we will continue to follow these
case for the future period in order to record long-
term outcome.
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